Reversal of doxorubicin-induced vascular dysfunction by resveratrol in rat thoracic aorta: Is there a possible role of nitric oxide synthase inhibition?
The natural antioxidant, resveratrol has been suggested to protect against doxorubicin-induced cardiotoxicity. Although derangements in nitric oxide (NO) synthesis contribute to vascular endothelial dysfunction caused by doxorubicin, the effects of resveratrol on these parameters have not been evaluated yet. We investigated the impact of resveratrol on doxorubicin-induced vascular dysfunction in rat thoracic aorta with regard to NO synthesis in an experimental, prospective, controlled study. Wistar rats were assigned to 5 groups; doxorubicin (n=9), vehicle (dimethylsulphoxide) (n=8), resveratrol (n=8), doxorubicin+resveratrol (n=10), controls (n=9). Contractile and relaxant responses were evaluated on the isolated thoracic aortas. The expressions of endothelial (eNOS) and inducible (iNOS) isoforms of NO-synthase were also examined histopathologically on the aortas. Statistical analysis was performed by ANOVA for repeated measures for the response curves and one-way ANOVA for the pD2 (-log EC50) and Emax (maximum phenylephrine contraction) values with subsequent Bonferroni test. Doxorubicin (20 mg/kg, i.p), not only decreased the contractile responses to phenylephrine (p<0.001), but also attenuated the relaxant responses to acetylcholine (ACh) (p=0.002), calcium ionophore (A23187) (p=0.002) and sodium nitroprusside (SNP) (p=0.007). Immunohistochemistry revealed increased (p<0.05) eNOS and iNOS protein expressions after doxorubicin treatment. Coadministration of resveratrol (10 mg/kg/i.p.) reversed the increased expression of both NOS isoforms (p<0.05). Similarly, it prevented the doxorubicin-induced attenuation in ACh- (p=0.013) and A23187- (p=0.038) induced responses. In healthy rats the antioxidant did not cause significant changes. Prevention of excessive NO formation through eNOS and iNOS overexpression by resveratrol might contribute to the reversal of vascular endothelial dysfunction associated with doxorubicin treatment.